AFM characterization of a monolayer of 1 onto Au(111).
The average thickness of the 1 SAM was obtained by scratching the organic layer with the AFM tip in a 500 x 125 nm 2 area, Figure S1 . Then, by subtracting the height of the bare gold substrate (unveiled after removing the organic film) from that of the surrounding molecule layer, the thickness of the film was obtained. Accordingly, a representative cross section together with a detailed statistical analysis of the depth distributions corresponding to the organic layer and the bare Au(111) terrace surfaces are depicted in Figure S1c and Figure S1d , respectively. Both contributions are fitted separately to Gaussian functions whose maximum difference allows an accurate estimation of the layer thickness, i.e. 1.78 ± 0.14 nm. 
XPS spectra
FigureS2. XPS spectra in the Au4f region for a bare gold electrode and a SAM of 1 deposited on gold. 
CV of a monolayer of 1 onto Au(111).

RMS roughness.
Root Mean Squared (RMS) values were obtained for the monolayer film of 1 onto the Au(111) electrode, Figure S5a , and the PdNDs-modified monolayer of 1 deposited onto the Au(111) electrode, Figure S5b . In each case the RMS measurements were conducted on 300 x 300 nm 2 areas of the AFM images corresponding to one-single smooth terrace of the underlying Au(111) surface (to discard the influence of gold steps and grain boundaries), averaged over at least 30 AFM images extracted from different zones in each sample and also from distinct but equivalent samples. 
Size and height of PdNPs
PdNDs surface coverage, CO-confined growth method.
AFM imaging allows us to conclude that a very remarkable coverage of the 1 surface with metallic nanoparticles has been achieved ( Figure S7a ). Consequently, a bearing analysis of the recorded AFM images was carried out in order to estimate the percentage of the SAM of 1-modified surface covered by PdNDs ( Figure S7b ). AFM images were Figure S8 shows the surface coverage as determined from SEM images. The SEM spectra were recorded by using a Quanta FEG-250 SEM microscope from FEI. SEM image with a mask in pink unveiling nanodeposit-free 1-modified areas.
Pd nanosheets surface coverage, immersion in Pd nanosheets method.
After overnight incubation of a gold|SAM (1) system in a Pd nanosheet-containing solution (EtOH), AFM images show a remarkably palladium low surface coverage ( Figure S9a) , in comparison to that obtained when the PdNDs are grown onto the gold|SAM (1) in the reaction chamber following the CO-confined growth method, ( Figure S6a) . Similarly, a bearing analysis of the recorded AFM images was carried out in order to quantify the percentage of the 1-modified surface covered by Pd nanosheets ( Figure S9b 
Oxidative desorption of the SAM of 1.
The electrochemical behavior associated with the gold|SAM(1)|PdNDs system has been assessed by means of cyclic voltammetry measurements in 0.1 M H 2 SO 4 . Figure   S11 shows the first cycle registered in the anodic direction for the gold|SAM(1)|PdNDs system, along with the fifth cycle stabilized voltammogram for the same system. The large, broad and irreversible anodic peak present at very large overpotentials in the first cycle is attributed to the oxidative desorption of OPE moieties adsorbed onto Au (111) substrates. [1] [2] [3] Interestingly, after removing electrochemically the SAM of 1 by oxidative desorption, only the characteristic features of the underlying Au(111) substrate electrochemical response can be detected, namely the formation and reduction of the gold monoxide, AuO, monolayer. 4 Therefore, no traces of voltammetric peaks associated with the electrochemical activity of palladium were observed after the electrochemical removal of the SAM of 1. In this regard, it should be noted that if hypothetically PdNDs were decorating the bare gold surface, the electroactive area of PdNDs would be much larger than the smooth Au(111) substrate and, consequently, the contributions from the formation of oxide on the underlying Au(111) surface would be almost negligible in comparison to the oxidation of the PdNDs. 
